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(57) [Abstract] 

[Objective] Production method of reinforced polyester resin c 
opposition which is superior in mechanical strength , 
toughness , the heat resistance and dimensional stability is 
offered. 

[Constitution] When polyester like polyethylene terephthalat 
e or polybutylene terephthalate from dicarboxyhc acid 
component and diol component isproduced, with step to initial 
stage of condensation polymerization, swellable flucromica 
type mineral and theprotic acid are combined. 
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[QainXs)] 

[Claim 1 ] When polyester is produced from dicarboxylic acid c 
omponent and diol component , until the condensation 
polymerization completes, with step of option, production 
method of reinforced polyester resin cornpositionwhich 
designates that swellable fluoromica type mineral and orotic 
acid are combined as feature. 

[Claim 2] Swellable fluoromica type mineral, heating silicofluor 
ide of talc and sodium and/or lithium, or blendof fluoride 
production method of reinforced polyester resin composition 
which is stated in Claim 1 whichis something which is acquired. 

[Claim 3] Swellable fluoromica type mineral, blend of talc 90 1 
o 65 weight % and hearing silicofluoride of sodium and/or 
Hthium,or blend 1 0 to 35 weight % of fluoride production 
method of reinforced polyester resin composition which is 
stated inthe Claim 2 which is something which is aajuired 

[Claim 4] Protic acid, production method of reinforced polyes 
ter resin composition which is stated in Claim 1 wherethe pKa is 
something of 3 or less. 

P.2 



ISTAs Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://ww.intlscience.com TeI:800430-5727) 



JP 96120071A Machine Translation 



iff** 6 1 bbk? y mmmmo>&£%tf±tiw i ) 

IXf/l/ lOOlSgjJlC^LrO. 01-100 



[Claim 5] Polyester, production method of reinforced polyest 
er resin composition which is stated in Qaim 1 whichis a 
polyethylene terephthalate or a polybutylene terephthalate. 

[Claim 6) Compounded amount of swell able fluororrrica type m 
ineral production method of reinforced polyester resin 
composition which is stated in theClaim 1 which is a 0.01 to 
100 parts by weight vis-a-vis produced polyester 100 parts by 
weight. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is sorrething reg 
arding production method of reinforced polyester resin 
composition which issuperior in mechanical strength , 
toughness , heat resistance and dimensional stability. 

[0002] 

[Prior Art] Resin composition which is strengthened with glass f 
iber or carbon fiber or other fiber reinforcement and talc or 
other inorganic haswidely been known polyester. But, when 
these reinforcement it is lacking in affinity of polyester, 
strengthens with these with resin composition where as for 
mechanical strength and theheat resistance toughness and 
moldability of those which are improved decrease, inaddition, 
strengthen with fiber reinforcement there was a or other 
problem where warpageof molded article becomes large. 
Furthermore, with resin composition which is strengthened with 
these reinforcement, unless reinforcement is combined to large 
amount, mechanical strength and heat resistance donot improve. 
In addition, in that case there was a problem where external 
appearance which isrepresented in gloss of surface of molded 
article becomes bad ( Yumoto Kazuo compilation, " saturated 
polyester resin handbook P342 , Nikkan Kogyo Shimbunsha 
and 1989). 

[0003] Combination of wollastonite or other inorganic filler is t 
ried in polyester as attempt whichimproves deficiency of this 
kind of reinforced polyester resin composition, ( Japan 
Unexamined Patent Publication Showa 54 - 1 7959 number). 
In addition, ( Yumoto Kazuo compilation, " saturated polyester 
resin handbook ", P35 1 , Nikkan Kogyo Shimbunsha and 1 989 
) where it is proposed that potassium titanate fiber or other 
fiber mieroparticle is combined,solves problem of conventional 
reinforcement, it has not reached. 

[0004] 

[Problems to be Solved by the Invention] It is something which 
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this invention, tries will solve above-mentionedproblem, will 
not be a warpage of molded article, to offer production method 
of thereinforced polyester resin composition which is superior 
in mechanical strength , toughness , heat resistance , 
dimensional stability and surface gloss. 

[0005] 

[Means to Solve the Problems] These inventors discovering fac 
t that problem of this invention can besolved in effective result 
of diligent research, with proticacid andpolymerizing 
polyester under existing of swellable fluoromica type mineral in 
order to solvethe above-mentioned problem, arrived in this 
invention. 

[0006] As for gist of namely, this invention, when polyester is 
produced from the dicarboxylic acid component and diol 
component , until condensation polymerization completes, 
with step of theoption, there is a production method of 
reinforced polyester resin composition which designates that 
swellable fluoromica type mineral and protic acid are combined 
as feature. 

[0007] You explain in detail below, concerning this invention. 

[0008] Fluoromica type mineral of swellable which is used with t 
his invention is shown with thenext formula. 

MF* (aMgF2*bMgO) * SiO> 

Here, M displays sodium or lithium, , , and aandbdispl 

ay each coefficient, it is a 0.1 2,2 3.5, 
3 4,a0 a l,aO b 1 andaa + b=l. 

[0009] This kind of swellable fluoromica type mineral is acquire 
d, heat treatment doing silicofluoride of talcand sodium and/or 
lithium or blend of fluoride. As concrete method, there is a 
method which is disclosed in the for example Japan 
Unexamined Patent Publication Hei 2 - 14941 5 disclosure, ft 
is a method where it uses namely, talc intercalation does sodium 
ion and/or lithium ion in thisand obtains swellable fluoromica 
type mineral as starting substance. 

[001 0] With this method alkali silicofluoride or alkali fluoride is 
mixed to talc, swellable fluoromica type mineral is 
acquiredinside porcelain crucible by short time heat treatment 
doing with 700 to 1200 °C. As for fluoromica type mineral of 
swellable which is used with this invention those whichare 
produced with especially this method are desirable. 

[001 1 ) When as for quantity of alkali silicofluoride or alkali flu 
oride which is nixed with talc,it is desirable, deviates from this 
range to try to become 1 0 to 35 weight %of blend, 
productivity of swellable fluoromica type mineral decreases. 
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mni21 In order toobtain fluorornica type mineral of sweflable, 
SlStalofthe alkali silicfluoride o, aflcah fluonde, rt 
isnecessarytomake sodium or lithium 

^Sleloj^tlyuse. Arrcng alkali ^ 

^siWetousew.mcbjecn^^chadjustsswellable. 

,00 14] in addition, also it is possible to adjust swenaMeof swella 
hie fluaLca type nineralwhich trace combines alumina m 

forms. 

[00151 Fluorornica type mineral xvhaesweUable as it is calledin 
KIT^X* spacingspreads due to .*M 
tolicaateorhscarboxylicacid, alcoho^d -ter 

swellable. 
adsorption method. 

polyester 100 parts by weight which is formed, js 
Sedwhenpolymerizingpolyester.menthis 

stabihty is not shown My, when itismany^ecreaseot 



[0 0 18] *W*»** at **^tlxl 



[ 00 i9] 7n h >ttDK*»*. B*ftW=*^" c « a 



[00181 As for protic acid which is used wim this m^tior^pKa 

chLusacid.a iodicacid.a p-toluenesute aad , a 
chloroaceticacid and a dichloroacetic acid etc. 

[0019] As needed to choose with polymerisation condition it is 
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possible compounded amount of theprotic acid, but range of 1 
X 1 0-2 to 1 X 1 0-4 mole% is desirable generally vis-a-vis 
theamount of diol which is used for production of polyester. 
When prouc acid of quantity which exceeds this range is used, 
the ether bond or other side reaction to be easy to happen, 
because there are times when heat resistance ofthe polyester 
which is represented in melting point decreases, it is 
notdesirable. In addition, when protic acid of quantity which is 
not full in thisrange is used, swelling cleaving of swellable 
fluoroirrica type mineral is easy to become insufficient,there are 
times when effect of this invention becomes insufficient, are 
notdesirable. 

[0020] Regarding to this invention, you can list next kind of die 
arboxylic acid andthediol (These ester-forming derivative are 
included. ) as component which forms polyester. 

[002 1 ] Dicarboxylic acid 

Adipicacid, suberic acid, azelaicacid, sebacicacid, dodecane 
dioicacid, terephthalic acid , isophthalic acid , 
naphthalenedicarboxylic acid , 2-chloro terephthalic acid , 2 - 
methyl terephthalic acid ,5 - methyl isophthalic acid , sodium 5- 
sulfoisophthalic acid , hexahydroterephthalic acid , 
hexahydrtisophthalic acid , biphenyl dicarboxylic acid , 
diphenylether dicarboxylic acid , 1,4 - cyclohexane dicarboxylic 
acid and diglycol acid etc. 

[0022] Diol 

Ethyleneglycol , propylene glycol , 1,4 - butanediol , 1 ,6 - hexa 
nediol , 1 ,4 - cyclohexane dimethanol , neopentyl glycol , 
diethyiene glycol, 1,4 -bis ( -hydroxyethoxy) benzene, 
polyethylene glycol , polypropylene glycol and 
rx)rytetramethylene glycol etc. 

[0023] Desirable polyester, is polyethylene terephthalate , pol 
ybutyleneterephthalate, polyethylene naphthalate and 
polybutylene naphthalate,the fact mat especially it is desirable 
is polyethylene terephthalate and polybutylene terephthalate. 
These polyester may contain copolymer component in range 
which does not exceedthe 30 mole% of add component or 
alcohol component. 

[0024] Regarding to mis invention, polyester is produced, usu 
allyjointly using melt polymerization method or melt 
polymerization and solid phase rx)lyrnerization of public 
knowledge. 

[0025] Inherent viscosity of polyester is not limited especially, 
blend of weight ratio 60/40 of phenol and tetrachloroethane is 
designated as thesolvent as solvent, it is desirable to try to 
become range of the 0.5 to 2.0 with inherent viscosity which 
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was measured with temperature 20 °C. When inherent 
viscosity is under 0.5, mechanical performance of resin 
composition beinginferior, when inherent viscosity exceeds 2. 
0, because rnoldability of theresin composition decreases quickly, 
it is not desirable. 

[0026] Furthermore you explain in detail method of this invent 
ion, with thecase of polyethylene terephthalate as example. 
As production method of polyethylene terephthalate, there is 
with a direct esterifi cation which as starting materialdesignates 
terephthalic acid and ethylenegiycol and a transesterifi cation 
method which designates dimethyl terephthalate and 
theethyleneglycol as starting material. 

[0027] It can apply above-mentioned direct esterification and 
method to production method ofthe reinforced polyester resin 
composition of this invention, with whichever of 
transesterificauon method. 

[0028] Until condensation polymerization of polyester comple 
tes, it can combine swellable fluoromica type mineral andthe 
protic acid, with step of option, but esterification step or ester 
exchange step orit is desirable to combine to oligomer which is 
acquired with thesestep. 

[0029] Condensation polymerization to complete, after polyest 
er of high molecular weight forming, combiningthe swellable 
fluoromica type mineral and protic acid, it does not possess 
marked effect. 

[0030] Swellable fluoromica type mineral, in addition to produ 
ction step directly it is goodafter and, beforehand, mixing to 
dicarboxyhc acid component or diol component, in additionto 
production step it is good. 

[003 1] When reinforced polyester resin composition is produce 
d, especially catalyst does not need. Making use of ester 
exchange catalyst or condensation catalyst of public knowledge 
it is good. As example of ester exchange catalyst, (a) sodium 
and methylate of magnesium, the(b) zinc , aliphatic acid salt 
of cadmium, manganese, cobalt, calcium andthe barium, 
carbonate , boric acid and (c) metal magnesium , (d) lead , 
thereis a zinc , a antimony and a oxide etc of germanium As 
condensation catalyst, alkoxide of titanium , antimony , tin 
or megermanium, there is a oxide , a carbonate , a hydroxide , 
a sulfate and a chloride etcmadditiaitoabove-rnentioned 
ester exchange catalyst. 

[0032] If, characteristic is not impaired largely in reinforced pol 
yester resin composition , also it ispossible to add pigment , 
heat stabilizer , antioxidant, antiweamering agent , flame 
retardant ,the plasticizer , mold release and reinfcrcernent etc 
in. As heat stabilizer and antioxidant, for example hindered 
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[0036] 



phenols , phosphorus compound , hindered amine and the 
sulfur compound etc can be used. These additive are added, at 
time of polymerization or whenthe melt mixing or melt 
molding doing resin composition which is acquired. 

[0033] ft can designate resin composition which is acquired with 
method of thethis invention, as molded article , film and fiber 
etc with conventional molding and fabrication method. You 
can adopt method which is made thin film from for example 
mjectionn^ldmg,1heextnjsic«niolding, blow molding , bake 
molding or other hot melt molding method and organic solvent 
solution with casting method . 

[0034] Resin composition which is acquired with method of this 
invention is irrpx>vedremarkabry in comparison with when 
mechanical strength , heat resistance and dimensional 
stabilityare polyester alone, in addition, change of mechanical 
property and dimension with the temperature is little. As for 
this resin composition, switch and in connector or other 
mechanical part and housing and the automobile field underhood 
part and externally mounted part , such as external panel part 
item are represented inthe bottle or reflector or other optical 
component in electricity * electronic equipment field that 
with performance which issuperior, it is used, as container 
which such as gear and bearing retainer in machine field etc. 

[0035] 

[Worldng Example(s)] Next, this invention furthermore is expl 
ained concretely with Working Example . Furthermore , 
fluoromica and measurement method which are used with the 
Working Example and Comparative Example are as follows. 

1. fluoromica 

In order for average particle diameter to become 2 m depen 
ding upon ball mill ,it mixed with relative ( parts by weight ) 
which shows silicofluoride , fluoride and thealumina which talc 
and average particle diameter which powder fragment are done 
in theTable 1 of 2 m are shown in Table 1 inserted this in 
porcelain crucible,with electric furnace kept in 1 hour 800 °C, 
synthesized fluoromica of M - 1 to M - 6. As for result of 
measuring fluoromica M - 1 to M - 6 which it forms with thex- 
ray powder method, as for peak which corresponds to thickness 
9.2 A of C-axisdirection of starting material talc it 
disappeared, it could recognize peakwhich corresponds to 12 to 
16 A which shows formation of swellable fluoromica. In 
addition, result of measuring ion exchange capacity of 
fluorornicawhich is acquired with methylene blue adsorption 
method symbol was done in Table 1 . 

[0036] 
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(5) 



[0037] 2. measurement method 

(1) Tensile strength and elongation at break 
It measured on basis of ASTM D638 . 

(2) Izod impact strength 

It measured on basis of ASTM D256 , making use of test piece 
of the thickness 3.2 mm 

(3) Heat distortion temperature (HDT) 

On basis of ASTM DM8 5 it measured with load 18.6 kg/cm2 a 
nd 4.5 kg/crrc. 

(4) Mold shrinkage 

Incaseofpolyrfhyiene^^ 

condition of cylinder temperature 270 C and 

tempoature 60 °C making use objection X 

SSuseofrnoldofthethieknessSrnm andverucalScmX 

side5cm, length and sought av^e mold shnnkageot 

^^dirHon. In caseof polyene 

otherthan designating cylinder temperature as 240 C,tne 

mold shrinkage was sought with as similar. 



(5) Linear expansion coefficient 
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Sample of 1 cm square was cut from center of test piece which is 
offered to measurement of mold shrinkage, with heating rate of 
3 °C per minutethe average linear expansion coefficient with 
temperature to 70 °C was measured from 25 °Cmaking use of 
linear expansion ratio measuring apparatus ( Shirnadzu 
Corporation (DB 69-055-8747) supplied TMA - 50 type). 
(Y ou displayed linear expansion ratio at average value of 
machrne direction and transverse direction. ) 

(6) Warpage 

It placed test piece which is used for measurement of mold shrin 
kage inthe horizontal plane with concave surface as under, it 
made quantity of warpagewith value which reduces 3 mm from 
rraximum heigjit from horizontal planeof convex surface. 

(7) Surface luster 

Surface gloss was measured with angle of 6 0 degrees making use 
ofthegloss meter ( Murakami Color Research laboratory make 
gloss meter GM * 30), concerning test piece which is offered to 
measurement ofthe mold shrinkage. 

(8) Crystallization promotion effect 

After heating, throwing pellet to underwater in melting point or 
higher, itacquired amorphous sample by quench doing. This 
making use of DSC(differential thermal analyzer), peak 
temperature of crystallization rate was sought withthe heating 
rate of 20 °C per minute. (It possesses extent marked 
crystallization promotion effect where peak temperature is low. 
) which appraised rjrcmoting effect with tMs peak temperato 
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[0038] Working Example 1 

Reinforced polyethylene terephthalate (PET) resin compositio 
n was produced making use of rx>lymeri2ation equipment which 
consists of the2 tank of esterification tank and condensation 
polymerization tank which have stirring apparatus , separator, 
the raw material inlet and product removal port. In order to 
become 2 parts by wdght at ratio of r^^ 1.6/1 1 X10-2 
mole% and the fluoromica type mineral M - 1 vis-a-vis 
theoretical amount of produced polymer 100 parts by weight 
addition and p-toluenesulfonic acid vis-a-vis ethyleneglycol, 
you inserted with ethyleneglycol and terephthalic acid in 
esterification tank While agitating, it reacted 2 hours with 
255 °C, it acquired theoligomer which designates bis( - 
hydroxyemyl) terep^ It 
transported this oligomer to condensation r^lymerization tank, 
it reacted 4 hours with the 275 °C under vacuum, with 
conventional method , discharged molten polymer from the 
removal port, cooled this, cut off and made pellet inherent 
viscosity of apparent of pellet which is acquired wasthe 0.58. 
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Making use of this pellet, various test piece it formed with 
thecondition of cylinder temperature 270 °C and mold 
temperature 60 °C with injection molding machine , appraised 
performance, result is shown in Table 2. 
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[0039] Working Example 2 

Besides compounded amount of fluoromica type mineral M - 1 i 
s designated as 5 parts by weight thestrengthening PET resin 
composition was produced with as similar to Working Example 
I . inherent viscosity of apparent of pellet which is acquired 
wasthe0.60. Result of doing performance evaluation to similar 
to case of Working Example 1 isshown in Table 2. 

[0040] Working Example 3 

Besides compounded amount of fluoromica type mineral M - 1 i 
s designated as 1 part by weight mestrengmening PET resin 
composition was produced with as similar to Working Example 
1 . inherent viscosity of apparent of pellet which is acquired 
wasthe 0.59. Result of doing performance evaluation to similar 
to case of Working Example 1 isshown in Table 2. 

[0041] Working Example 4 

Strengthening PET resin composition was produced making use 
of polymerization equipment whichconsists of 2 tank of ester 
exchange tank and condensation polymerization tank which 
have mestirring apparatus , separator, raw material inlet and 
product removal port. While at ratio of mole ratio 1/1 .3 
addition and sulfuric acid vis-a-vis theemyleneglycol 1 X 10-2 
mole% and fluoromica type mineral M - 2 in order to become 
2 parts by weight vis-a-visthe theoretical amount of produced 
polymer 100 parts by weight, inserting with ethyleneglycol and 
dimethyl terephthalate in ester exchange tank, agitating it 
reacted 2 hours with 255 °C, it acquired ohgomer 
whichdesignates bis( -hydroxyethyl) terephthalate as main 
component. It transported this oligomer to condensation 
polymerization tank, it reacted 4 hours with the 275 °C under 
vacuum, with conventional method , discharged molten 
polymer from the removal port, cooled this, cut off and made 
pellet, inherent viscosity of apparent of pellet which is 
acquired wasthe 0.59. Result of doing performance evaluation 
to similar to case of Working Example 1 isshown in Table 2. 

[0042] Working Example 5 

Besides fluoromica type mineral is designated as M - 3 strengthe 
ning PET resin compositionwas produced with as similar to 
Working Example 4. inherent viscosity of apparent of pellet 
which is acquired wasthe 0,60. Result of doing performance 
evaluation to similar to case of Working Example 1 isshown in 
Table 2. 
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[0044] Working Example 6 

Strengthening polybutylene terephthalate (PBT) resin composit 
ion was produced making use of same polymerization equipment 
asthose which are used with Working Example 1 , While at ratio 
of mole ratio 1/1.6 addition and p-tohienesulfonic acid vis-a- 
vis the 1,4 - butanediol 1X10-3 moIe% and fluoromica type 
mineral M - 4 in order to become 2 parts by weight vis-a-visthe 
theoretical amount of produced polymer 1 00 parts by weight, 
inserting with 1 ,4 - butanediol and terephthalic acid in 
esterification tank, agitating it reacted 2 hours with 220 °C, it 
acquired oligomer whichdesignates his ( - hydroxybutyi) 
terephthalate as main component It transported this oligomer 
to condensation polymerization tank, it reacted 4 hours with 
the 250 °C under vacuum, with conventional method , 
discharged molten polymer from the removal port, cooled this, 
cut off and made pellet inherent viscosity of apparent of 
pellet which is acquired wasthe 0.81. Making use of this pellet, 
various test piece it formed with thecondition of cylinder 
temperature 240 °C and mold temperature 60 °C with 
injection molding machine , appraised performance, result is 
shown in Table 3. 

[0045] Working Example 7 

Besides compounded amount of fluoromica type mineral M - 4 i 
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s designated as 5 parts by weight reinforced PBT resin 
compositionwas produced with as similar to Working Example 6. 
inherent viscosity of apparent of pellet which is acquired wasthe 
0.66. Result of doing performance evaluation to similar to case 
of Working Example 6 isshown in Table 3. 

[0046] Working Example 8 

Besides compounded amount of fluoromica type mineral M - 4 i 
s designated as 1 part by weight reinforced PBT resin 
compositionwas produced with as similar to Working Example 6. 
inherent viscosity of apparent of pellet which is acquired waste 
0.88. Result of doing performance evaluation to similar to case 
of Working Example 6 isshown in Table 3. 

[0047] Working Example 9 

Besides fluoromica type mineral is designated as M - 5 reinforce 
d PBT resin composition was producedwith as similar to 
Working Example 6. inherent viscosity of apparent of pellet 
which is acquired wasthe 0.8 1 . Result of doing performance 
evaluation to similar to case of Working Example 6 isshown in 
Table 3. 

[0048] Working Example 10 

Besides fluoromica type mineral is designated as M - 6 reinforce 
d PBT resin composition was producedwith as similar to 
Working Example 6. inherent viscosity of apparent of pellet 
which is acquired wasthe 0.90. Result of doing performance 
evaluation to similar to case of Working Example 6 isshown in 
Table 3. 

[0049] 
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[0050] Comparative Example 1 

Besides fluoromica type mineral is not combined PET resin was 
produced with assirrrilar to Working Example 1 . inherent 
viscosity of apparent of pellet which is acquired wasthe 0.59. 
Result of doing performance evaluation to similar to case of 
Working Example 1 isshown in Table 4. 

[005 1] Comparative Example 2 

30 weight % (Vis-a-vis polyethylene terephthalate 100 parts b 
y weight 4 3 parts by weight ) it combined glass fiber (GF) ( 
Nippon Electric Qass Co. Ltd (DB 69-057-1 83 1) supplied , 
1777 chopped strand , diameter 13 m and length 3 mm) 
in PET resin which is acquiredwith Comparative Example 1 , 
compound it did with cylinder temperature 270 °C making use 
of the extruder, acquired pellet of glass fiber^einforced resin 
composition. Result of doing performance evaluation to 
similar to case of Working Example 1 isshown in Table 4. 

[0052] Comparative Example 3 

Besides fluoromica type mineral is not combined PBT resin was 
produced with assiirrilar to Working Example 6. inherent 
viscosity of pellet which is acquired was 0.9 1 . Result of doing 
r^orrnance evaluation to similar to Working Example 6 is 
shown in theTable 4. 

[0053] Comparative Example 4 
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Besides 2 parts by weight it combines talc reinforced PBT resin 
composition was produced inplace of fluoromica type mineral 
with as similar to Working Example 6. inherent viscosity of 
pellet which is acquired was 0.90. Result of doing performance 
evaluation to similar to Working Example 6 is shown in 
theTable 4. 
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[0055] 

[Effects of the Invention] According to this invention, reinforc 
ed polyester resin composition which is superior in mechanical 
strength , the toughness , heat resistance and dimensional 
stability is acquired. When and, resin composition which is 
strengthened with this swellable fluoromica type mineral shows 
marked crystallization prornotioneffect and strengthening 
effect with trace unlike resin composition which isstrengthened 
with conventional reinforcement, makes molded article, there 
is not a warpage, itbecomes something where surface gloss is 
superior. 
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